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(57) Abstract: COPYRIGHT: (C)1997,JPO 

PROBLEM TO BE SOLVED: To correct not only a level 
error but also phase deviation and to suppress the 
generation of the unrequired frequency components of 
high frequency band signals as much as possible. 

SOLUTION: A base band signal generator 1 generates 



base band signals composed of common-mode signals 
and quadrature signals whose phases are shifted for 90° 
from each other, based on frequency setting data 
signals. A quadrature modulator 16 generates the high 
frequency band signals for which the base band signals 
are shifted to a high frequency area by local 
oscillation frequency signals. In this frequency 
converter provided with the base band signal generator 1 
and the quadrature modulator 16, a detection circuit 11 
for detecting the level values and phase values of the 
common-mode signals and the quadrature signals and a 
control circuit 14 for calculating the level error and a 
phase difference between the common-mode signals and 
the quadrature signals based on the detected results and 
controlling the base band signal generator 1 so as to 
output the base band signals for which the level values 
of the common-mode signals and the quadrature signals 
are the same and the phase difference between both 
signals is 90° according to the level error and the 
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(54) [muDzm m®.mmmm 



(57) [KM] 

mwm 1 6 mmtMm*mm*z.x *> &m&mm-% 

»*fcair^T, IWftflW2Witt£«-*IHl©W</M»3B 





/##a (i) t. m^&m^mm-B-^mmmmm^y 

a 4) i:«rtt*fc£i:«r4** 

asje**«-§-*^jiW-5*«#«fflr*4rft#a ( i ) 
t. «^^lElDffi^t-^2^.^t^IlEilL3^fi-^^cs<5v^T, rnrnwc 

**w-*-s*w#a (id 

js#*flr#*fiK^« (1) srnampi-aflaw^a: (14) 

[WsfcS 3 ] ft^« 2 icflBft® jntt&X8M£1EK:&v * 
tffi*«*ttar-9-£jft?ft (1) f*^ jattfcRJ&f* 30 

—?m-%-k mm?*? ^m^zm-^^x, nv^jnatga* 
mm-%-*£.fit-rz>mm (2) 

m&?4V9t\>w&m^»Ejmfk (2) i*, tMBttiff^ 
a (14) ©*i#Pfcas-3v<»-c, 

Sr-ttu-?tutotfr|E2o05*-f^^/v»[^«-§-Sr^-f 

[m&n 4 ] m&m 3 ^iE«©ffl&*^ifeasetc*5v^ 40 

t, WiaffiJfflllelK (1 4) Kfc, ««E»f^t«iE«)f^t 

mmmm^Emm^^^x. wsmmmm^ (14) w 

IEt*^ i^^/W«t^#^*a (2) SLVMCtefB^ 
«fc 5 K«»Lt, flnERttIflM*ftltt& 

u 

Wia«Etl)f^(c*5V^T. W|E$iJ^H]8S (14) wia 
9*-f i?^/V&^m^-^#a (2) IWEfBltS^fc 50 




#PH¥9- 1 3 0 3 6 1 
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t, WIS*iJWIlIBS (14) tt, Stlf5««E»f^Nf{c*3V^ 

9 m^o&.x Kl*tJfc u -CfBtlt S Hfc**© WIH W< A« 
(2) ri*. H81S2o©y^ v>*/V»ff-l§-£ 

So 

imm. 6 1 it jus. 4 \z.^<offimm8mm.te.*$^ * 
x. m^umm®, (14) », *ti3««iE»)f^«fic:*5v^ 

u 

»^«-§-^fife#a (2) WB.7.oa>f^ ls J9A^M 
im&m 7 ] 3 ~ 6 <OV vf 1 «(C|B*(DJ1 

a (2) -ffiy^w^ v^jvffrjmm.^^ 

2o<DT f ^i7^/v^«-^SrWI2S5p^ b s^fflr#m2£ 
<5V^-C, T-^-a ^'jS?g'fI^-!-^^-r-5 2 OCDD/A ^ v 
/^-^ (3, 4) 

WIE#D/A='>-^-^ (3, 4) M*fL natter, 
o<Dt3-/^7^/w^ (5, 6) t Zmx.tc^tZ%rW. 

««assuBi«n:*5v^-c» «riB^st*3E«i#a d 6) 




(16) fc*«*.fc»««a6«K1ttK:48V^-c» 
e>/lttltK«¥ft (3D i, 

» (3 2) 

fiMBttU^lfc (3 2) KZ»1&toZfr1±m ! &*J8L&\Z& 

«fc 5 mexjc*«fli'9±A9ft ( i ) 
^um-r^mm^ws. (14) it«tfcci*#tit 

[0 00 1] 

4Sr«*»*.*ii:!9S^rtt*««**«l6«KHr»<> 20 
[0 0 0 2] 

[«*©««] nmoEtiutMii^». &&%r®m 
*&itm. mm&m&RTm>s®mm&tiim vitb ©a* 

j***tfciaMSH-l§-fc, 9 0° ttttw-mfcE^W-f-i:* 
[0003] 1814, mWL&* y Xflstf*^? Y?V%m. 30 

2 00D/A3V/W3, 4i, 2o©n — A?*:7-r 

(£(T, LPFiV^) 5, 6t. 2o©«|S 
7, 8 «rfll*.-CV»a. 6(4, ^fBSIl 7 

t , 2 ^<DWmLW& WA> - '<7 K • 5 
18, 1 9 i, ;M3M»2 0 i:«rfll*.TV^.5. . 
[0004] ntiDD S 2 (4, W^HaWRS*?*— 40 

^o<e:ffl^+ 9 0° -f HfcfS 2 ©y*-f i^/V-i&^ff 

m 1 ©x ^^^mmm^t. d/a=^ 

-^3JCW^I^^ SR2©xVi^/V2&Jfcfi-)§-(4, D/ 
A3V^- : }'4l:ffi*$M. rWIffiDDS 2(4, 
«SfcSQKfc*.*i«*K:ff5ri:*JBriBT?*>*), *£Jc©J13ifc 
**** leaser, iSji^JSt^il^^fT^JaSt^y 




W9-1 3 0 3 6 1 



[0 0 0 5] D/A3y^3lt ilOf-f^/V 
l©7tB ?®Mm^\z.m.Wirrz> 0 L P F 

LtW^« 1 8 teW*-*-*. D/Aa^-^4 
(4. ^2<D7 f ^i? i 5'/U^ff-i-^2cDT-^C2^^ 
*fc36ift-*-« 0 LPF6I4, ^W»5 2cDT^-aj/S^ 

[0 0 0 6] #^«2 5(4. AffiXIBKl 5 

»»a««:flr-9-Loi:ratttti (o° ) srt>o»2©iD 
[0007] smmmm isu, jk i ©intBft -*§- («*. 

(4, cos»lit5) £ffS2©|f?]*B{f-5|- (#0X.(4. c 

osa>2t-rs) laosu ss 1 ©sawt-g- (=c 

os«l'cos»2) h U-C*P^S§2 Otcffi^So 
SS2©¥f^ft8&l 9(4, JS 1 ©l£3£<t# (=- s i n 
co 1) Sr»2©B:^fB-^ (=s i n&>2) 
U 2 ©3?iEff ^ (=- s in<»l • s inco2) t 

\^xmm2 oK&ti-rz. ^p»^2 0(4, jisiatf* 
2©sciifli-s-sraniiL-c, rnm^mm^- (=c o s *> 

1 • cos<i)2-s intul • s ina>2) S"^J5K"t" 

[0 0 0 8] r©WJB«»«fflr-9-tt, H^8g^C©JPi£« 
S(CJ:9. cos Ul+a>2) ^trt^TtS. 
i-ft;b*>, r©ii5j3i£««ff;§-(4, KJ£^«-§-^« 

i frbmxzfrtcm i ©mffift-^&^m i ©ac^fi-Ji-© 

«l(Jlv'7 h UfcW-f-cfcS. Sot, r©iffSJ«»»l 
6(c4tt(4. a&B*««#^flSJB»ft?*> 0 , JMHHKfll 

[000 9] ^-©fiiJjK«^-(4, ¥«^PI&(-4 5 SJIE 
»*«*K»aH6««»[««#Sr*P*.r 2 -o©fiU&^-§- 
tr£/*U ^r©2o©'B!|)K«-§-©5*>— ^Sr^^/u^lc 

?>, r©<t5^Jl^^^-t?(4, i£jKflF4ee#i»sfiA 
«-C*>9, mHMMI^iCAttTfe&V^, 2o©{|ij 

i/(c J: ») -*©ffl!ligtft-^Sr^*-r6©*iffiili 45, 
[0 0 10] ±«ELfcESESEIM»l 6-C(4, ^-©«J^ 

6-350658 ^^(H04L 27/20) (ClB«©iiL3£^^ 



(4) 

[0011] B9 9 K^-T <fc o IC, iE&KffH£ 5 5 fcb 
(flBfcfflMW S*»6ftlMMr#Rt«Wi-*'fi»» 
MWIlElBllKS 0 t . S«MMM§-R, BWHt-il- I XtfffSE 

^aasds«jE*3x5. 10 
[0012] 

iYt*tt:£^$£fctt^#*v*fcv*5IHlHtf'*S. Z<D 
tt+i-rtu«s SjE^f«ft^^lrtOLPF5, 6© 

mm&7, 8<DMmmft&mzm®vx& 

[0 0 13] *©it££fH*5 514, ^«Mftttfi 

<nffii£*'ftb z t^-e^^, 0 u*>ufc**e>, 

@BS5 0©fi-§-©«WlciB:l*|BI*s*>*»*ftie>, ^^tfc* 

[0 0 14] *3SWH:±flBBIH^fir»»-*"5fc«>Kft* 
frfck oT, gSl<£>@lftf4, w</HSM<E>^ft 

[0015] m2(Dsm*.. ^^mm^^h-r 

[0 0 16] 

[l«iSSr«l«ri-5fc«)©#i!:] ±|2<D3SHSr»^5fc 
1 J£fB«<D?SS»l«4, *«^««#^^-t-5» 

[0 0 17] «^«2(C|E«(D^M«, JBMHRjg?*- 
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<Svvr, Attltgtfctt*lcJ: 9 *rtB»jK«l*m-i§-«ri*jai 

«m^a£» iifriE^w^a©&ffi£;£KS<5^-c, me 

Sr#*.*:««aaEIIUI6ttSrKBi:i-S. 
[0 0 18] »*S3fce«0»WH:» »#K2K:Ett 

jE-#* 5 icJiisJ fclfcfc Jttf w^m Ztveti h ottrlE 2 

[0 0 19] ff*«4(C|E«(0^?a}4, «*^3tCia« 

© 2 owt^ i??;\<WMm j %*$Lf&-rz> a o \zmw u 

[0 0 2 0] fS*3S5JC?S»©^Ktt, ft*^4(c:|a« 
^/w&^fS#^#S*s, StrfE 2 Otf>7^ i??/ufcj&m 

[0 0 2 1] W^6(C|B«<O^Kt4s »*«4{C|S« 



[0 0 2 2] Iff 5fc« 7 KetOJBHK. ft*:* 3-6© 

if -e*> 9 s 

^«*K3£<3VNT, T-^n;/^ft-^^^#|-rS2o» 

[0023] st*^ 8 KHB*w>»wtt» 11*91 2 ~ 7 © 

J8ESc^tfe#ia;»*, WBEIHI*i«#2itt«trEil2fcfi*i:JB» 
[0 0 2 4] ft*«9lc|a*cD5l|g«, JB**KJ£f*- 

««#io:7 h isttmmwimmm-%&£.f8.-rz>tfs 1 ©jm 
- * «-§-te»*s-f 5 ^&$y?&#©^ ttneffifti at 

[0 0 2 5] g»#m t-ffiit©3&B>l{c«fc*tfi. #sttl#!S: 
[0 0 2 6] W#JK2K:flEfl©»BIJK:J:*Uf» tttt#fk 



(5) W9-1 3 0 3 6 1 

fc, raff^-9&Jft?SbPM*£ttS. tot, 
[0 0 2 7] W*9l3|ce«{©»Wfci*ttf, ?4*J9 

10 »flHS-**J***t5. 

[00 2 8] ft*9l 4 fc|E«l©»Mfc ««jE«j 

[0029] miEW>mc*$\,^x, fflfflmmzxQ* 

. Jftfi£#©»£«r«a»** Si: fctte, *© 

[0030] ttskm5izjE.m<o&mi££tit£* mwewi 

30 Tlc*J-^ LTiSti^ titcmWtn ^;«iStmtii© 

[0031] f»**6jcia«©^sifcj:^tf, nWEm 

[0 0 3 2] lf*3S7tc|E*©^Wt^J;HJi. -ffi^-f 
Sf- ^ ft # i SJP ^ a s, ^ ff ^</v.ggMR 
50 $ttS 0 *tt, 2 2o 



[00 3 3] »*^8{c|E«<D^K(Cj;tHi> M&$m 

w;ai«w««-§-fc-&**t* i 5 ic as£««fli#^K^ 

[0 0 3 41 

[0 0 3 5] 0llt JBjft**ytr hA>ffik 

/<— »»t^By^BfJb5. JS&»£gli&«l4, 

1 52ltJ«aBlfaE»Bl 6©ttlC 2o©#ESS9, 1 
0, 2-0<Dmm7—V=z£&& (.SIT. F F T t V» 5) 
12, 13 Sr*i-^^iil[HlfS 1 1 AtfttlttlglB 1 4 Srfll 

[0 0 3 6] #IE£I9I4, *(J««7*»6>fflA*^fciaiffl 
(AS 1 ©HttflHW Sr2ofc#*U B&KIHBl 
6 OipfffK«l8» 18tSl©FFT12 i^ai^a-i/ftss 

t5„ ^sbsi oi4, *«»8*»feaAS*Lfcia[*«* 

(IB 1 £2o(;:#l£L, K2flM«l 6© 

¥flWE»B 19if2©FFT13 ^-t^^^BS-r 

[00 3 7] IlM«2(OFFT12, 131*,** 

L< f 1©FFT12[^ [^flte"^© V"<;Mi?«RW 

taw ttfcftstmiK £ 9 *je>TfijffliiHiBS 1 4 sua* u 

HlC I2CFFT13U, aajW-g-O^AHUfflUitV 

tiLtetfm&ftmmniz x *> mbxwmm 1 4 icta^-t- 

[0 0 3 8] llffiff^<DW</Ht«l4, ffife<DUs</UA 
d BtC^i-SdMa 1 V</H»$R 
I*, FrJfecO W</VA d B m*f-t-5<Bga 2 

x, raffi«-g-0>ffcw««Hu fiiBo 0 izM-rzmmo 1 

S82 
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[00 3 9] ©JfflllHlBS 1 4 14, fl-«HM#PS1t (MA. IX, 
CPU) *»e>til^jSix»WifWtt9I**.flr-9-fc««:L 
"C, flHMMmfls (ttMjEflkftQ OtjElbflO 

[0040] timm%mmzis^x, mmmts 1 4 14, 

5«t5.-, rffiDDS 2 Hi-, MffHKl 
4(4, r.oJ:5l!:u-c4j«SirfcJBSE*Srt>ora*iflr-^ 
10 S^ilL^ffi-^© wKAHIt *lftl«fc*8* fe*ts 4 5 

In, JBlAt«e2©FFT 1 2, 1 3 SrfiJ«-TS 0 * b 
T, *Jffl)|g]g& 1 4 tt, -ffiDDS 2 if 1WI2 0F 
FT12, 1 3 b<DMffll~£ 9, ^TWjSSUHRJfc?*-- 

[ 0 0 4 1 ] x, MfPBIi l 4 14, £538:7- y ^gE&S: 

#Rll*fciW*S*l,3±5te* HMI20FFT1 
2, 13*«IWi-5. -t l/T, M0PI9B14I*. US 
20 tfg?2c£>FFT 1 2, 1 3 *>ib#<=>*l.fc 2 ocO^talf 

£r#«>5o MIC, Mlp|e|g& 1 4 14, HStff2 0FF 
T12, 1 3*»P>#?>iLfc2 0vO^/Wfflf«t : f'»{>S«> 

B&14I4, ^Hfcw^wpex-^&im*!^-* 

[0042] — sm&fN-ssv^-c, ^jwihibs i 4 14, 

vM-^iT^*<9 h/Hi£Si:iimi-*5V>T, ^lc<D^*iSrt-C 
[0 0 4 3] rtSDDS 214, WSmik\ 4t>htHtl^ 

m<ommz.mw£i''<^Rzmtt&i>^ 1 2 © 
40 f -rs?*A*#«*«rHtfr*-s. X, r©rffiDDS2 
14, «S[«9J»*.Sri«ai::fi 1 5 titl-, ffil^-i? i 
jlia^«7 f -<5'i:lc*^v^^:, !±IAnSlMf2 

[004 4] JfelC, ±IE©4 5 

is-B-icm^x, vmmitti 4ic<tt)-tBDDs 2 tm 

1XU!|!2©FFT12, 1 3*S$!|ffll*ttT, jajft^lS 

jgf*-^ ic*fjt£:i-5 mms-firRxfm.&m-%<D w"</H»# 
50 Rtmffifflf«as*j»ia»i 4,^*5^*. Kfc, iww 



# 

11 

nits 1 4 (c<t o . u^A^mRxm&ifm£.&3^ 

[0 0 4 5] 1212 (a) (Ctt, V^</PMjESfIK*5^5P 

*vtv^ 0 Sic, B2 (a) fctt, vvHMgiCS^J 
< V'^/vm^r-? alt, w</Hlf$&QtcS-3< w« 

i^<;Hir-^ a 1 , a 2 tt, MfPEIB l4©^^y 

[0 0 4 6] X, 12)3 (a) fclt, V-</W#jEttHC*5(t 

i****T,TV»5. HI 3 (a) fctt, fitfffffttl 

P, QPlC^-tK&fBM^-^D (=1 IP-QPl) 

$iJ«[s)B& 1 4 * y tc|El«$n.5„ 
[0 0 4 7] 2fcfc, l»bfP<o«ifW««)#*.flr-«-fca^ 

VT, «|ftl|§]Kl 41:1*0 -ffiDDS 2flSfclJ|lP$*VC, 

[0 0 4 8] B2 (b) Mtt, V-</W»jE«{C*3»tSI^ 

^$*vrv>5„ 09*.tt\ i^A-MjEffitc. Ejgff-if-co v- 

I^VHHtf*-*' a 2(CS^VNT. ^cdb:^ 
itO^/uWu-^Ai*^ J: 5 $2©r-r 

ffift-§-S.T^ie3?ffi-^0 W"</HSf* I , Q l/^A 
5t5«TffcS*\ XtMrfu £>«:«*. W-^/HS^T 5 

— ^ a 1 , a 2(cS-5V^T, ^ ©Mff -§-<£> W</V;^;ft, 

v^A t ft •£> J; 5 fc, *1 RXfm 2 co^ ^ 5? 

* Mtamnrifi tat) s *t 3 . 

[0 0 4 9] 1213 (b) Ktt, W-Vvtt:Et§HC*5(t5ID 

mmi p^o° (^br+e lfctHtva^sws-, & 
*flr-f-oiifcfa!9s*©-r^+ e 1 & no o° k:** 

LT-rtb^J; 5(-> SS lWf2©^ i?9;vmzm^- 

$Rip*5 0 o ic*j-LT+e l co-f *-i<a 5 £> 0 , B^ff-S-© 
i/^;HfSQP#9 0° (c»Lt+ e 2CD-ffra 5 #>S» 

- 6 2 | felt 9 0° |Jl*f Ltf^S <fc 5 IC, SI 1 

2 ©f^ v?/i<ig[i&m-&&tot>£ivz>o 
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[0 0 5 0] 1214 (a) tt, ttEt&Kl*5V*T*fis##flr 

-n-3ij&8f i a> e> tfw $ *tft wttflr# t ttajflr-s-© j»b £ 

i^U l^ffi^t-^<DW</VA I 1 tii3£fi-^-©w</l-AQ 
Hlc, Mit-^-Mw&fflSl^go 0 -?ftvv!§ 
-a-Sr*"t-« 1214 (b) tt, MlE^{c*5V^Taii£^*«-S- 

L, l^fflff-f-© W<A-A I 1 tW.mm-^r(OU-</UAQ 1 

^l<, mic, mm-%-m<o&ttm*9o e xhz>m& 

10 [00 5 1] ±IEbfc <t 5 lc, S& 1 0>*l»§HBtt:KTK: 

^-r<t 5 ft#j*£r#-r s„ 

(1) Ki£#««#^««l*»folH*S*T,SRI*iflr-g-X 
ttSBSft-S-© w*/Ht #&im*lf»$&£J& 1 2 CD 
FFT12, 1 3^*9**, *©i^A^*RO*flfcfB 
WW^-S^T, MWlHllSl 4*s-*BDDS2©W*Sr 
SiJ«t5<t5lctfco «oT, Sl£W^-§-^Sll^ 

colpf5, 6©ffi««is^», mm&7, 8coy-f>-^ 

[0 0 5 2] (2) Zl1lDDS2tt, 

^t^cs<5v^x, m^-r-<^fji2i^2<DT f ^^^/w 
[0053] m2<DmM<Dmm) mz., $$2<Dmi&<r> 

[0 0 5 4] Hl5IC*-rj; 5IC, ClCOf5 2©*t£co^«S 
•^tt,.^ia^9, 1 OCDfU?!?!;!, ^-f -^^2 1, 22 

asttttfeih/rv^. M9Pi§iK 1 4 tt, *WM*h<ommit 
mwmz-ts-^Km^x, it^*«»f^cDt#tt, sjje 
40 wmm-%-£.f$tti tmiRt^m2<DFFT 1 2, i3t 

6 b&mmZtlZXS^ ^y^2 1, 22Sr^)#^ 
[0 0 5 5] r.CD02COHJS©^(C<fctX.tt, ±»*1 

lc, ti»**|S«fi:IHfi^fe«#iaf&*s^«ISn5CD 
[00 5 6] (03 coHJfico^fil) ?fc|c, SS 3 coHJfS© 

50 »i»uiov^r»w-t-*. ft*5, m2<Dmn<DMmkm- 




(8) 



So 

[0 0 5 7] |g]6J-;*-r.J: ^©^3<D^JS<D^ 
kttTV^o X, ^ttilHlBSl 1 lilo©FFT2 4 5:11 

x-cv^. $ijwiHies i 4 tt, is$a*^»#i-*5VN-c, s 

y^2 1 Sr^LTCD^Sl i F F T 2 4b<DmWit. 
^•7f2 2^U©4«liFFT2 4i:Oi^ 10 

5 0 ^CO£? {CWW^m&n 5 FFT2 4|:i 

Ct£l^£?>[z.irZ>tz)t>X*$>Z> 0 Il©*l©f 

±!ELfciB#;tfi»©ft&lC, M»[@]&Sl4tt, p 

fcf , F F T 2 4 ©lUffift-^CD^ffi^W^ta -f 5 V ^ 20 

[0 0 5 8] rcO<fc5{-. B3©Jli£©^(-<tn«, 

$g 1 2 <omm<omm t mmv%}&*'&z> z.t&x 
zztthK. mmm&i i^iooffti 

[0059] miomnw&m &tc, miomno 
Kmz.^xm.w-rz>» /«c*5. micomm^mmbm- 
o«i:o v ^ b x z <Dwm *mm-r 

S„ 30 

[0060] ei 7 jc^-t- j: 5 m&m&&mm\-&. m 
ssiitMSi, jt^fi^i 6, mm&m&i 
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